Role of the bcl-2 gene after contusive spinal cord injury in mice.
Apoptosis is indicated to have an important role in the secondary injury mechanisms of acute spinal cord injury (SCI). The proto-oncogene bcl-2 has been demonstrated to prevent apoptotic cell death in a wide variety of cell types. This study examined the recovery of behavioral function and histopathological variables after controlled-impact SCI in human bcl-2 transgenic (TG) mice and control mice. Six bcl-2 TG mice and five control mice were subjected to controlled-impact SCI of moderate severity at T10, with the use of a pneumatic impact device (0.25-mm-deep deformation; impact velocity, 2 m/s). Functional deficits were evaluated at times up to 28 days after SCI, with assessments of hindlimb reflexes and coordinated motor function. The extents of the lesions were histopathologically analyzed and quantified with morphometric measurements. Both control and bcl-2 TG mice exhibited profound deficits immediately after injury, with subsequent gradual symptomatic recovery. The mean functional scores for the control mice were lower than those for the bcl-2 TG mice, although the Mann-Whitney U test revealed no significant differences. The mean lesion volume for the bcl-2 TG mice (mean +/- standard deviation, 2.9 +/- 1.1 x 10(-2) mm(3)) was significantly lower than that for the control mice (5.1 +/- 0.8 x 10(-2) mm(3); unpaired t test, P = 0.0101). Immunohistological analysis of the spinal cords from the bcl-2 TG mice revealed marked expression of Bcl-2 at the injury site and in adjacent regions. Our results suggest that overexpression of the bcl-2 gene may play a protective role in neuropathological sequelae after SCI.